 figure) 
INTRODUCTION
The pantanal is a savanna wetland recognized as one of the most important freshwater systems in the world for its wildlife (alho et al., 1988; alho et al. 2003; alho & gonçalves, 2005; pCbap, 1997) . it is fed by tributaries of the upper paraguay River. These major rivers feeding the pantanal are (from north to south): the paraguay, Jauru, Cabaçal, sepotuba, bento gomes, Cuiabá, são lourenço, Correntes, itiquira, piquiri, Taquari, negro, aquidauana, Miranda, nabileque and apa (ana, 2004) . The pantanal, as a floodplain, retains the water that flows down from the plateaus where the rivers upstream are located.
The altitude in the floodplain varies from 80 to 150 m above sea level and the topographical gradients are weak, with the slope ranging from 0.3 to 0.5 m/km east-west and 0.03 to 0.15 m/km north-south (franco & pinheiro, 1982; alho, 2005) . The river slope in the highlands is about 0.6 m/km, while on the plain it is 0.1 to 0.3 m/km. a digital model for treatment of topographic maps of the sub-region of nhecolândia has shown that in altitudes lower than 100 m, the floodplain is flatter, while in altitudes above 100 m there is more slope in the terrain, going east, in the direction of the Maracaju uplands (fernandes et al., 1996) . When the floodplain reaches the plateau, the altitude suddenly changes to 150-400 m. This low slope on the plain is a hindrance to drainage of the tributaries on the left margin of the paraguay River.
The rainy season, in which most rain falls between november and March having differences between the northern and the southern regions, varies annually from 1,200 to 1,300 mm across the region and in some years could reach 2,000 mm. Rainfall is more intensive in the northern uplands than in the south. in the pantanal of the negro River, the maximum precipitation occurs in december (near 300 mm) and the minimum occurs in June (near 20 mm). a study scanning multichannel microwave radiometers to reveal inundation patterns in the pantanal showed maximum inundation occurring as early as february in the northern sub-regions and as late as June in the south, as a result of the delayed drainage of the region (hamilton et al., 1996) . an area of 131,000 km 2 was inundated annually during nine years of observation, between 1979 and 1987. an average area of 53,000 km 2 is inundated annually and monthly estimates of the total area inundated range from 11,000 to 110,000 km 2 . The distinct annual flow of the rivers, causing wet and dry seasons, results in hydrological seasonality with productivity of feeding and reproductive grounds for wildlife due to biochemical cycles (Junk, 1993; Vinson & hawkins, 1998; Wantzen & Junk, 2000; alho & gonçalves, 2005) . The habitats change due to the water discharge carrying nutrients and sediments, depositing inorganic and organic matters that enrich the microhabitats, favoring the proliferation of microorganisms, invertebrates, fishes, amphibians, reptiles, birds and mammals.
as a wetland ecosystem, the pantanal is characterized by an indistinct and ever-changing boundary between water and land. a variety of habitats is present, offering clear seasonality in food production and other ecological resources, and therefore a great number of animals can thrive with minimal competition. The ever-changing patterns of floating vegetation, annual plants, solid ground and open water provide ample niches for a wide range of plants and animals (alho et al., 2003; alho & gonçalves, 2004; alho, 2005) . flooding is the most important ecological phenomenon in the pantanal. every year many parts of the pantanal change from terrestrial into aquatic habitats.
The degree of inundation creates a range of major habitats. The rivers are lined with gallery forests and there are dense semideciduous forests in the higher areas. The remainder of the habitats is either grassland or seasonally flooded grassland. There are 3,400 higher plant species in the upper paraguay basin, 1,863 phanerogamic species in the pantanal (ana, 2004; alho & gonçalves, 2005) . in terms of flora and fauna, the region is (abundância) foi registrada em agosto e setembro, coincidindo com a época de maior expansão de habitats sazonalmente inundáveis. a abundância de animais (em termos de freqüência de indivíduos observados) varia entre a estação seca e cheia, sendo que os campos sazonalmente inundáveis são os habitats mais utilizados pelos animais na estação seca.
Palavras-chave: áreas inundáveis, habitats, mamíferos, pantanal, sazonalidade. related to the Cerrado biome, and there is a strong amazonian influence as well. The mix of major vegetation formations that occurs in the pantanal, plus the presence of local endemism, has resulted in diverse and abundant fauna. Many endangered species can be observed in the pantanal (alho et al., 2003) . Caimans Caiman crocodilus are widespread and capybaras Hydrochaeris hydrochaeris are common throughout the pantanal. Waterfowl are exceptionally abundant, including herons, egrets, storks, ibises, spoonbills and kingfishers. There are 263 fish species, 400 when the plateaus are included; 179 reptile species, 85 in the pantanal and 94 on the plateaus; 80 species of amphibians, 35 in the pantanal and 45 on the plateaus; 661 birds, 444 in the pantanal; and 195 mammals (alho et al., 2003; alho & gonçalves, 2005; ana, 2004) . however, threats such as fire, deforestation and conversion of natural habitats into crop fields and pasture, water pollution and other factors have an impact on the natural habitats and their associated fauna.
The purpose of this work is to show the influence of the annual hydrological flow of the rivers of the pantanal on the dynamics and maintenance of the natural habitats supporting wild mammals. We indicate that in different habitats the abundance of some species of mammals vary according to the available seasonal habitat. a second goal is to emphasize the importance of forested and arboreal habitats (gallery and semideciduous forests, patches of cerradão and cerrado) to mammal species of the pantanal, mainly during the flooding period.
STUDY AREA
The study area is part of the sub-region of the negro River, where the field station of unideRp (instituto de pesquisa do pantanal -ippan) is located: 30° 18'' s and 55° 18'' W). The ippan and neighboring ranches (fazendas santa Maria, Chão parado, Campo lourdes, Cordilheira, são geraldo, santa Marta, Conquista, bocaiúva, proteção, olhos d'Água, santana, serro azul, serro alto, nova espanha, Taboco and são Roque) were intensively surveyed for mammals. five linear but not strait transects were established to survey the animals: Transect a with 2 km of extension; Transect b, 2 km; Transect C, 30 km; Transect d, 4.6 km; Transect e, 2.5 km. an area of approximately 4,000 hectares was surveyed.
The pantanal of the negro River is limited in the north by the alluvial fans of the Taquari River and in the south by the Miranda and aquidauana Rivers. The flooding period is from March to May but sometimes it may last up to six months (TnC, 2003) . The slope is low, 20 cm/km. The dominant vegetation formation is Cerrado with the occurrence of gallery and mesophytic forests and the presence of seasonally flooded fields connected with depressions forming ponds (pCbap, 1997; ana, 2004) .
METHODS
five linear but sinuous transects (sizes varying from 2 km to 30 km) crossing all kinds of habitats were established to survey the animals. a digital map and a landsat 7 image of the region were used to set the transects. a garmin 12 xl gps was used to locate the animals. The animal censuses were carried out over 11 months (from april, 2003 (from april, through March, 2004 , except July) surveying throughout the transects by car, walking, on horse-back and by boat (along the Correntoso River), looking for direct sightings of mammals or vocalization, tracks, presence of feces and other evidence such as carcasses. surveys were carried out early in the morning (6-9 h), late in the afternoon (17-19 h) and during the night (20-23 h). each month at least one week field activity was performed. occasional traps were set to capture rodents and marsupials. all records were noted in a field form. an equal survey effort was carried out for each month during the whole field work.
To examine the effect of habitat utilization by the mammal species affected by shrinking and expansion of their habitats, we conducted an analysis of frequencies using the g-test (sokal & Rohlf, 1981) . The g-test has been applied to biological research as it has theoretical advantages over the traditional χ 2 .
RESULTS
a total of 36 mammal species and 1,299 observations of individuals were recorded in the field. The most frequently observed species were the capybara Hydrochaeris hydrochaeris, the marsh-deer Blastocerus dichotomus, the fox Cerdocyon thous and the brocket Mazama gouazoubira. their frequency of observations throughout the year. aquatic species such as the giant river otter Pteronura brasiliensis and the freshwater otter Lontra longicaudis were observed, of course, only in the transect along the river. There is observed evidence that seasonal habitat availability of the pantanal influences population parameters of mammal species (Table 1) . by comparing observed frequencies of animals in the transects, a frequency test (g test) applied to check the difference of habitat utilization by the species showed statistically significant differences among the observed habitats -seasonally flooded grassland, patches of Cerrado, gallery forest and mesophytic forest -(g-value = 191.5; with 60 degree of freedom; n = 605; p < 0.001) and the seasonally flooded grassland was the most utilized habitat by the species (31%), followed by the mesophytic forest (29.6%) and gallery forest (15%). Thus, there is a significant association of species utilization and kind of available seasonal habitat.
The months with a greater number of observations of individuals were august and september, coinciding with the dry season, when more expansion of grassland fields (seasonally flooded) is observed. fig. 1 shows the results for all species during the study year.
DISCUSSION
The fauna of the pantanal has a strong biogeographical influence of the surrounding Cerrado (alho et al., 2003; alho & gonçalves, 2005) . it is well known that while the diversity of species, the Cerrado, is greater than the diversity in the pantanal, on the other hand the same species which have larger geographical distribution find exuberant seasonal abundance in the pantanal due to the offer of annual reproductive and feeding niches. This is the case of opportunistic species that take advantage of the seasonal shrinking-andexpansion of habitats to move into new habitats when the land dries out, making movements among forested and open seasonal habitats or by increasing the number through reproductive efforts to occupy the available space. This is the case of the capybara Hydrochaeris hydrochaeris, the marsh-deer Blastocerus dichotomus, the coati Nasua nasua and the crab-eating-fox Cerdocyon thous. small mammals such as wild rodents and marsupials apparently have a strong influence on annual population parameters, due to the shrinkingand-expansion of habitats. Terrestrial rodents like Trichomys apereoides, relatively abundant in the pantanal, frequently occur in habitats of savanna outcroppings in the Cerrado biome, but are found in patches of forest, near seasonally flooded areas of the pantanal, with no rocks (lacher et al., 1986; alho et al., 2003) . in the pantanal, the higher ground (where there are patches of savanna and "cordilheira" of woodland) is only a couple of centimeters above the average water level. studies on small mammals in the pantanal and Cerrado biomes (lacher et al., 1986; lacher & alho, 1989; Mares & ernest, 1995) show that different species have distinctive patterns of population and reproductive activity, with fluctuations between the dry and wet seasons, depending on the availability of ecological resources (food, reproductive niche and space).
Various case studies carried out throughout the pantanal support the relationship between flooding regime and life cycles of plants and animals (alho, 2005; alho & gonçalves, 2005) . fish cycle, for example, is strongly related to the water regime in the pantanal (pRodeagRo, 1997) . Most waterfowl species show synchronized reproduction, where huge colonies of birds such as wood storks, egrets and spoonbills concentrate in nesting sites in the gallery forest during the dry season to take advantage of the offer of fish and other animals "trapped" in small pools during the dry season (alho & gonçalves, 2005) . studies on capybaras show that the use of habitats varies seasonally (alho et al., 1989) . during the dry season, capybaras spend the night in the forest. in the early morning they leave the forest to graze on the grassland. during the rainy season, the capybaras also spend the night in the forest, but in the morning usually emerge and go directly to the water or to grazing areas. Capybaras use aquatic and forest vegetation in their diet and, at this time, it increases significantly, as few grazing areas remain above the water level.
all vegetation communities in which marsh deer have been observed (Tomás, 1993) are frequently flooded during the wet season (most habitats are formed by aquatic plants). seasonal flooding causes significant variations in the population distribution and density. during the dry season, deer prefer the boundary between the flooded areas and the drained range of the marshland. during the flood season the animals are dispersed. The pantanal jaguar, for example, can swim very well and is highly adapted to the flooding pattern.
This study emphasizes the importance of the hydrological flow of water from the surrounding plateaus to the flooding plains, causing the seasonal shrinking and expansion of available habitats of mammal species in the pantanal. Mammal species seem to be well adapted to these annual changes by exploring open and forested habitat. Thus, forested habitats such as gallery forests, mesophitic forests (such as Cerradão) and arboreal habitats like patches of cerrado are crucial for mammalian species in the pantanal. even arboreal species such as the primate howler monkey Alouatta caraya, essentially a mixed feeder relying on new sprouts of trees, flowers and fruits, depend on the flooding regime of the pantanal, which provides the phenological rhythms for the offer of food supply. The pantanal is part of the national heritage of brazil and the knowledge of its exuberant fauna is fundamental for the conservation and rational use of the biome.
